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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a fluorescent 
compound large in fluorescent intensity, capable of 
being synthesized in a high yield and at a low cost, and 
useful as a labeling reagent for immunological 
measurements, capable of being used for both solid 
phase measurements and liquid phase measurements in 
immunological measurement methods and rapidly giving 
measurement results in a few measuring processes. 

SOLUTION: This complex comprises a compound of 
formula I [R is a group capable of being bound to 
proteins; Ar is a group having conjugated double bonds; 
X is F, a group of formula II; (n) is an integer] and a 
lanthanide metal ion. The compound of formula I is 
obtained by subjecting an acetylated aromatic ring 
compound and an ethyl perfluorocarboxylate compound 
or a diethyl perfluorodicarboxylate compound to a 
Claisen's condensation reaction and subsequently 
subjecting the obtained p-diketone compound and 
chlorosulfuric acid to a chlorosulfonation reaction. The 
labeling reagent can directly be bound to a measurement 



target, a protein such as an antigen or antibody, and 
can emit fluorescent light in a state of the reagent 
alone and also in a state bound to the protein. 



COPYRIGHT: (C)1997,JPO 



R-ftr-C- CHa-C-CnFin-X 

O o 



R-Ar-C-CHt-C- 
II II 

o o 



Tl 



<19)0*B!&frJl* (JP) 02) & §fj !|# fft ^ $| (A) 



^^^9- 241233 

(43)&IHB ¥fiS9*P(1997)9/il6B 



(51) IntCL 8 

C 0 7 C 309/86 
C 0 7 F 5/00 
C 0 9 K 11/06 
GO IN 33/533 



7419-4H 



F I 

C 0 7 C 309/86 
C 0 7 F 5/00 
C0 9K 11/06 
G 0 1 N 33/533 



D 
Z 



fff:ftX<Z>%6 OL (± 20 H) 



(21)fafS»# ftSPF8-51185 


ai)uieA 


592222352 








(22)taSB ¥££8^(1996) 3^83 








(71)fflfflA 


000002082 


»ffJ*^30^^1«5affl*aSWD 1995^11^179 M 






<1© rH*^9fft;^Bim3£aJiiJ3t40M^faa:^j fcfc 








(72)589!« 


at* »^ 






#j&l|«Ul|«frfj#J*BSF2578- 1 -708 




(72)3£9i# 








m^:fi5«-faK^:iu^Br24-i7 #ss«206 




(74)ftS A 





(54) i&ma&mi f^mitt&mm&zf*n\zm^z&^i£&®Rxf®fa »r«*i6*jBw*£«Mt©fc 

(57) [Sift] * Utll 

[BUI] SB*3S*3ME*J«I< . -frriMSHWft < » R-Ar-C-CH,-C-Cn F,n., OJ 

ft^aowiaiw-i. st^-^s; (4) 

[*tfe*«] -«SC (3) * [-ft 2] 

R-Ar- C -CHi-C-CnFin-C-CH* - C-Ar-R W) 



II 
O 




C-CH.-C-CqFsiui 

II II 

o o 

C-CH.-C-CnF.il., 

II II 

o o 



•(5) 



<-«S (3) ~ (5) Rtt^W^KfcUfrg-pTffl 

*s-e*9» a r tt#«-fi**a-3R-e*> 9 , nltStt- 



-1- 



(2) 



¥fffl¥- 9-241233 



-JS3S; (1) 

Utl] 

R-Ar-C-CH,- C-CnFxn-X 

y ii 
o o 



(2) 
[It 2] 

R-Ar- C-CH.-C- C2) 

II II 

o o 



[13*12] ±C-«W (1) (3) 

Ht3] 

R-Ar-C-CH»- C-Cn Fm.. (3) 

II II 

o o 

3 ] ±E-«* ( 1 ) ( 4 ) 

[flS4] 



R-Ar- C-CHx-C-CnFin-C-CHx-C-Ar-R- 
ll II II II 
O O O O 



■•(4) 



[«**4] ±E-«W (1) (5) 

I-ft 5] 



C-CHz-C-CnFuw, 
II II 

o o 




•15) 



20 



C-CHi-C-CnF«n., 
11 Jl 

o o 



6 ] fS* r I 1 ~fS#*I 4 o^-fjtrtitOEft© 
[0 00 1] 

i^Tfl! u * *t* i*BI^*3^!5jW?E2fe<»«>««itSi. 

atZ-eixt-ffl v ^ S ^Tttt-fk^S.^ OS! * S- Hi" s . 

10 0 0 2] 

SS!ttKI6 (BCPDAIIISI) d5fcS„ LKB-> 

JftWo«fl[Sr»JJEi-4fc»K. *t3£#Ji LT2 — 7" 
t, *»««f«K:Eu (HI)«r5ttJt«*tffc*, Eu (III) 



30 



40 



50 



[0 0 0 3] La>L. r^l-lii^Oi 5 #RS!JE/'£a s fc 
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t£Z> e Eu J +fc&vME{ifcH&2>tO*>S t o p o<D 

gjStffll^i, t o p o<E>34tf)ft f s y n e r g i c 
fcJ:o-CS3tea s *L-<»<fcS. PJB*fc*#*rtl» 

[0 0 2 8] ^ISB S A&i&<D B %ffiftffc'&ft®fe 
#e>tufcBSA (b) nSS, 1. Ox 1 0" 5 mo \ / 
LeO top o-O. 0 5%<73SDS-0. lmol/L 
ff)NaHCOi » 2UM. 0Xl0- s mol/LO 
EuCh mm^^\ BSA (b) 2i-Eu J *<E>^2p 
m& (4. 24X10-" mol/L) 4rPSbfco # 
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1.5xl0-'molA, IEu 3 1=5.0x10-*bo1/L- 

\Zti. E u 3, C9&g£ 1 . OxlO-'mo ]/LC 
JgU BSA (b) ii©»««:«fl:S-B:fc. PSLfc 

at (300/X 1/?^ /u) . «ja**ow«*jw« 
(1) fcbfc. sifc4o©?x/n^a 

U jM^jSS^^ffiSr^ 5/ ? ^ K do ) ^ 
fc *«*4r5I<KK, C I — 1 0 ) fitfc^d-u-ti' 

• # £ h (fluorescence coun 
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fcSJttt-ffrS* (b) ©*tHI»ff«:» 8. 9X10- 12 
mo 1 /Lt'fcofc. 
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V, >^/U-4, 4' , 4" -^vU^^^/l^ h >\ 2 

a*&5Blfc£itfcfc£>) Ommo 1 <OCz Hs OO 

CC< Fb COOCi Hs ZDUtl. SffiM:fc^-C«B£t 

-fvi^BfcSU i#*3 0»m«2l»tfc. 100 



40 
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0% (g*)^71%. (h')#79%, (i') W*. (e)#8 5l (f)#86%, <g)#8 

aS6 9%-Cfe^fco (e- ) ~ (i' ) ©5E3H»«rO* 20 9%. (h)#3 0%, < i ) # 8 0 %"e*>ofc. tg* 
**ft«*6»^r. ' ^0»*I4?C0*7««I9T*4. 
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3.78 
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3.52 




42.69 


1.99 


42.56 


2.04 


i ' 


51.49 


2.33 


51.78 


2.10 
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a & « (%> 


m 5£ « cx> 


c 


H 


c 


H 


e 


46.43 


2.75 


46.29 


2.40 


r 


42.64 


2.31 


42.38 


1.95 


s 


53.55 


3.13 


53.21 


2.91 


h 


28.54 


1.86 


28.14 


1.67 


i 


37.20 


1.92 


36.98 


1.69 



[0 0 3 4] 0'Ci-*3V^, l^T«5ml©^ 40 

ocM'fl^mmo 1 C9/3 --^ H> (±I£ (e* ) 
~ (i* ) (DVcG-ifon^frhWSiZftt^n) 

An*.*:. o~i ot-e4~i o«*m«**L;fctt. a** 

<RfSW»«:»#T<z>l 2 0ml to*-** 

ISi£<k#fiI Lit. '>4o^fc^7kT-tti®$r^f v^yjjv 
©3liSilf::.fcoT7k£:l&S:L7io fcfc'U 
(h) ©«t»tt*«(!:/hSvMOtf» 2E<oit'W»*. 



[0 0 3 6] £3fcttfc-fr4fe (e) jrffi^fc^^^So 



±E (e) co^^^^ffl^fc^^jktST^y^V 
<7D^I${-o^TlftP^-f So Si$T07 5. 3mg (0. 
0 8 5 6mmo 1 ) <D±K (e) Q&thk 1. 0 0ml 
©KSlDMFSiS^ 0. 128mol/LroNHi C 
H (CHi ) 2 -0. 1 50mo l/LCN (C 
j Hs ) 3 <ODMFiSiK£l. OOmlffiTLfc. 
T-2 0~3 0 #!■]«# -ODMF@?S5r. 
T<735 OmgOBS A- 1 0m 1 COO. lmol/LS 



-9- 



(1 0) 



-t^ggsp 9-241233 
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(pH=9. 3 0) <T)Mm~'&* t-?ST U 

m^UtLX^. Wfr Sephadex G~5 
0, 1. 0X29. 1cm) . pH=8. 0©0. 05 

mo i /^<nmmfomTi/*-<? j**-®®.*^^ * 

iittlml/9 0€J>i:U iml-foj«Hl««:iWllb ^ 
fc. -<D#9A<0*#-C1 Om 1 <&^<a£«&l!3ft' 
5 t55-Sia** 5 a< ifeVMO-e, 3 m 1 fooiMro^I 

*/l4tiBMO»««:Jil^"C. 3 3 0 nmJ-iitfS^^ 
®3tStrSJSbfc. ffl^fcBSAOT^It 3 3 0 n 
m<0®3tfid»&» 3 3 0 nm(-*Jtt-5BS A<75^-/W®3t 
«**tt*Lfc. «bW»SBW3. 6 5X10' 

mo I"' • cm" 1 • LX&otc. fUBSAlftfOB 
S A 4:£3t*±{fr^<0«-S-tt:tt**> 2 6 "Cfcofc, 
[0 0 3 7] JSLkcaR&tefe^T, *3fett<t-fr*^»* 
J»Jo£*. NHz CH (CHi ) i-N (Ci Hs ) 3 

«v^tt4rtoBSA (S3tttfl:**) » <^^fS* 5 W 
b^fc., %.ytmt&<®><?>M.Z 263. 9mgiU 0. 
34 2mol/LONH! CH (CHi ) i -0. 50 
mo 1/LCN (C2 Hs ) 3 roDMFSHSfcffl''** i 

[0 0 3 8] 3MMfrffrS-» »ffiv^7^yftt; 



18 



*^M/7"S7f^ (SA) <n&m^^xwft-r 

3. ffii^Troi 1. 8m g (0. 0 1 3mmo 1 ) <T>± 
tZ&ftmt-t® (e) -2 5 0fiL©7th=MJ^ 
ifccO&Sl-, 2 5 0mL<O0. 072mol/LCNH 
, CH (CHi ) ! -0. 1 Omo l/LON (C: H 

s ) j <dt± hyyu»»*«Tufc. ^?a-c3 0^ 
M^/hrt^v) -1. imiroM« (0- 

70 lmol/L pH=9. l) -2 5(iL©DMF©S 

^&£#8iU 2. 0ml<O0. 05mo 1/LWTr 
i s-HClig«^« (pH=7. 7) "CiWSrJJfeVV 

2 [HiroiS^'Sr-S-^-a-C. 0. lmol/ 
L©NaHCO! -0. 25gWNaNi *§?£4 U^M 
L-C, 4"C-C2[h1 (1IhIII116S#K> 2[e!@fi6S# 
IH) SDrtfc. r o#are* 

20 [0 0 3 9] K±fc*b 

[0 0 4 0] g3fcagg>i»6*fe £ ^ 

±e**tt'fc**J (b) *^vn 

K [3c8] 



St * tt W 


A ex (dri) 


A en (no) 




LKB fXr^ 


339 


610 


12.16 


e ' 


360 


610 


tt 150 


f ' 


360 


610 


«r 150 


e' 


360 


610 


tt 150 


h' 


360 


610 


tt 150 


i ' 


360 


610 


tt 150 



[0 0 4 1] a.9utrVJx (HllffeTOSIWBSAig 
|3 - J?^ (« VflWB S A*SKE u C 1 i SHK&ao*-* 



(e) -ffrfetofc/Bi^-C, BSA (e) . - E u 3 ♦ *§ffcO 
^t^^^rJ^jfl'J^Ufco BSA (e) . -Eu»g 



Tr i s-HClf: hi.in = 3 3 6nm. 

!.■.■.. = 6 11. 6nm 0HWi=tt 9 nm) 
: l...-.. = 3 3 0 nm., 
X,...,. = 611. 2nm <s|MttB=*& 9 nm) 
topo-SDS :ln,.ii = 341nm 

-NaHCOs * l....n = 6 13. 6nm 0N1S=*& 9 n m) 



-10- 



(11) 



2 4 1 2 3 3 
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20 



(* 1. 0X1 0- 5 mo \/L<Dt opo-O. 0 5%roSDS-0. 
lmo 1/L^NaHCOj 

IWHfcnWMbL-C*. ***** F^O*tt«ftU* *o l/LWTr i s — HC 1 »««>«*»« 



[0 0 4 23 BSA (e) . - E ®1&<Ol&ft&&^ 



v. 



s a « 


O.lnol/L 
Tri3-RCl 


O.lcoolA 


O.lraolA 


LQxi0- 5 w>l/l 
1000-0.052 SOS 
O.lmol/L MallCOa 


PH 


7.2 


7.8 


8.5 


9.1 


9.9 


9.3 


9.0 


8.4 




70 


75 


88 


100 


100 


61 


3 


508 


a * m * 




260 m s 






290 /js 



* ^ ex= 3 3 7 not 

WS«»*:BSA(e)»-Eu s -. [B»(i)a«M.8xlO- | Ml/L. lEu"]-1.0X lO'W/L 

3BaMr*»J«b;fc. BSA (f) . -Eu"W»0**^ 



[00431 SJtftft:** t LT±ta ( f ) ft* 

**JBvvC» BSA (f) » -Eu 3 *^g0^3t^^ 

T r i s — HC 1 4" : X«>. »•« = 

A. e m. mi i = 



X e i . ra i i = 
X i m. m a i = 
X t i. m I i = 
X tm. mil — 
X e i . m e i ~ 



t o p o-SDS 

-NaHCOj 1] *P len..mn = 

2) 1. 0Xl0" s mol /LO t 
} /L<7DN a HCOs 
^n«Ut, Sift*'** h^OjgttKfcb* 

[0 0 4 4] BSA (f) - -Eu 3 ^iS^«C 

Ofr*-*-. «1 0t-*5^-C. PH9. 1(750. 



2 5 3 nm* 339 nm 

6 1 2 nm (*<WB=ft 9 n m) 

2 5 3 nm, 330 nm 

6 11. 6nm(*ffi=l^9nm) 

2 5 3 nnu 332 nm 

6 11. 6nm (¥Ii=«]9nm) 

2 5 3 nm> 341 nm 

6 13. 5nm ( i Nt* = »9 nm) 

opo-0. 05%^SDS-0. lmo 

lmo 1/LOTr i s-HCl»««»*«« (# * 
[110] 



-11- 



(12) 



^58^9- 2 4 1 2 3 3 



21 



22 



£ m m 


0. lmol/L 
Tris-HCl 




ft 1r.nl /I 

U. imoi/L 


i fly in- 5 «**t/i 
topo-0.05% SDS 
-O.lnol/L HaHCOa 


PH 


7.2 


7.8 


8.5 


9a 


9.9 


9.3 


9.0 


8.4 




54 


72 


92 


100 


89 


76 


37 


621 


a * m # 




227 ^ s 






240 /is 



* Aw 3 3 7 nra 

rmmtSm. reAM^-Eii". [BSA(f)4.]-2.2xlO"«>lA. [Bu"]=1.0xlO-*«el/L 



[00451 ^9 tmi Ofl^A'?>> *3t!**ri*« 
Tr i s -HC 1 ®fS^t?(i> 9&v^teSr*rr*. *S*t 

EtelB^NOfc* t o p oiOitfKSrffi^S^ topoO 
%ktit£. r s y n e r g i 5- £ otf» 5 fl < 

3t</«£5„ ra^te*****^**"*"*. **** 
f D 0 4 6 1 iKBS A»«<p»»nn 

#ibnfcBSA (e) 4j^?S*fc»iBSA (f) 



*sssbsa-eu 3+ ) tmxm (lkb^ta> 3?#t 

*»K<09'</WkS'JW:LKB->^7 L ^«3©:i OffiF, 3£3t 
mt&Vlt Lt B C PDASrffi^t3?f I^i^^ 
2 0 0 Offf^-h****^-*:* 5 * 3 ***- 
1*1 1] 



20 



1. OXlO-'mol/LOtopo-O, 



30 



0 5% 

OSDS-O. lmol/LroNaHCOi IfS, W 
1. 0xl0" s mol/LOEuCl! ?&m&RH>\ B 

sa (sjtttft-s*) . -eu» (bsa 

(e) 4 7 1 . 6X10-" mol/L, BSA 

( f ) 4o®?S«9. 3X10-" mol/L) 
fc„ Eu'*(OiSS:l. OXIO-'mol 

/LfcHJeu BSA (*3tH-{frfr*) - ©»«SrS£fl: 

*ooSF*Mt*«JE** ( I ) tbfc HfllK, Jgjgt>4 

(Io ) fcLfc. **i»«:5KBRKi, C I — I o ) 
•fit^r 7 /i-ti/ty^ '^^^h (fluorescen 
c e c o u n t ) t LT{£ffl Ufc. «A«rSI 5 lz& 

(e) T7. 5X10-" mol/L, ft-S* ( f ) T 
3. 7 X 1 0" n T-foofc. 

[0 0 4 7] ^MiWB*3t«JEK« ( TC y b e r F 
1 u o r 6 1 5 J ) fcflH^-C. **W<0««I^S («* 

fll&K : C%=8 

' h - nmr § ants-*-?* * r. t Sr5t^ L 

*. 50 

/v-o 









5.0X1Q- 11 


B C P D A 


1.0X10 6 


e 


7. 5xio" 3 


f 


3.7X10" 12 



40 



[ 0 0 4 8 J 4, 4' -i/T-tf-A — o -f/V7i^ 

fc^*. *i\ 4. 4' -i?7-ir^V-o-f;W7x 
=yHO-g-ja*j**»W»"S. 0- < C(-*5V^, jf#Ttf>2 

OOmlWCH! Cl! 2l0mmol»AICl 
j 20 5mmolWCHi C OC 1 tOjgjKK* 10 

OmlOCHi Cli tlOOmmo 10o-f^7i 

* i-«t ufc. o t-e 3 o ftmmw Lfc 

ig&JU *-?.£< Sfcfrbfco »2 5 0ml©2-^y 

Sfy^Lfc. HXS«2 2. 1 g-i?«fc!K JR*»4 7 0. 3 

4. 05, H%= 5. 7 7 
4. 06, H%=5. 8 7 

[0 0 4 9] jftftttfc-frtt ( i ) PfrMft ( i ' ) 

fig" 
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(13) 



^§a¥9- 2 4 1 2 3 3 



[ft 1 4 ] 



ClSO e 



Ut 1 5 ] 

0 

u 
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C-CHz-C-CF, CP* CP 3 

■C-CH 2 -C-CF 2 CF* CF* 
II II 
0 0 

9 ( j) *>+ib* (r ) 



24 



a) 



10 




CBt-C-CFi CF Z CF, 



0' ) 



■C-CHa-C-CFr CFi CF 3 



* 

C%=5 
W£tt: C%=5 
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[00 5 1] gftttflS-a-* (i) 
a»|i*JV^, «#T<TC 3..5ml»*B aS£gg>f>{C 2 
mmo 1 <D J3 - S?* v (j* ) Mi£ 

5E*#W«* : SUffi : C % = 4 4 



* [0 0 5 0] 3 0 g <7P?y&^— T/W- (E t j O) 
3. OgWNaOCHi . l0mmolO4, 4' 
7-fef;u-o-f/l'7i^aa ! 2 Ommo l ©Ci F 

7 cooc! hs *m*-. «Uij8v^r«»u, 2 4B# 

ITOM*Lfc. |R«fcJ:oTtt**--7v>'*BtafcU 3 0 

^KS^ffcjt^Lfco I00ml©15 %fi£&-?££fr& : Sr 
«t»fbU i£®£a8SUU 7K-ei<Sfcr^Lfc. ft®* 2 0 
Om l a*/-vUZtaJRL*a*feiM*U mi&Kx^x 
*m®)ZM&l'iZo ^ff-C^JSS:^ 20ml 
U r(0^£K#Tc92 0 Om 1 cD^«i=— tvv- 1 * 1 *- 

#/r{cjsTLrt. *»«#fbfc«» *raLfcifr*<oit» 

0 gtfcO. iR^tt6 5- 0%-Cfoofc, 
1 . 0 0, H%= 2. 2 8 
1 . 2 2, H%=2. 6 1 

Gift 5 1) fStiStrSfer^b, 2 iHlcoiS.L-^ffll^tf ofc„ 



7 6 
5 0 



H%= 1 . 
H%= 1 . 



8 8 

9 2 



1 H- NMR -e£j*tt*± § «Mfc 
[0 0 5 2] jSifcttJfra-to ( ) ) 



*3Hfittft:-§ > '» (j) fcfflVVfc*t'ifa.»7''i'? r * >- (BS 
A) CO^SCO^T, EtTK3£' < *. 5 0mg<OBSA 
£10. 0 0ml COO. lmol/Lf)M« 
(pH=9. 3) {::»*» U ^STT-BS 
(5 9fi-NHf i**yHBto**ttft:'S"* 
(j) 5rttt5 2 m 1 roDMFiiiS^TOB S A 

(^u Sephadex G-5 0, 1. 0X2 9. 
lcm) , pH=8. 0CO0. 0 5 m o 1 / L CO^SE* 
fT'^^fA^Sl^fc. «a»±lml/9 0» 

■eiomi commnftm* lmrst < * 

fc. 8MHB S A<DBf#S:*M>» 4 ^Cl-is^T, *fc»L 

il«KO»«*fflV^-C, 3 3 0 nmlZjrSVZmWKD'&lftg. 
fcMSUfc. ffl(,%*:*3ttt'flS-&*O j e^»*fc 3 3 0 n 50 



m©ft3fefltt»&» 3 3 0 nmtedattSSiHfrfbfr*©* 
/Uft3fe»**W«U*:. SkJWSfttfS. 4 1m 

o 1 • cm"' • 3 3 0 nmi-*5Ct2)l7->Jfa 

^o?^/V'CD*JE&a t 7'</i'i: BSAt co^-a"it;4rf"i" 
Stfc. 6H±o*fe-C»e>*tfc«»BSABi»t , ©BS 

[0 0 5 3] atfttt-ffrS^to (i) jrffiv^H-^l-T 

iiaSJfettfl:** ( j ) *jm vfc* hu7*h7 tVv 
(SA) RVT^y (AD) <0«B6J-o(/N-C!ftW-r 
-5,, 1 . 5 m g »Jbia**ttflS** ( j ) 5 m g CO 
^M/yh7t*v'y (*feHTbr-^>) -1. lml CD 
£BStlr8ft (0. lmol/L pH=9. l)-2 
5 m LGQDMFGO&BtSrAQx., ^t£T*2 B#W&#L;fc, 
9 U 2. OmlOO. 0 5 

mo 1/LOTr i s-HCl Sffi^ffi (pH = 7. 

7) -caas**w ia-wwia. 2@o±i*t^* 

t, 0. 1 mo 1 /LCON a HCOi -0. 25gC0N 
aNi Offl!4LS»U, 4TC-C2I3 (Il31ttl6 

b*m, 2 m i 6 b*iih) s^fbfc. -co^ffi-e^^Kfc 



-13- 



(14) 



$SW¥9 - 24 1 2 3 3 
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[0 0 54] attfcttfc-frj 



* I gG (H+L) %i&<n1&V& 

2mg/Dil©ty^!?^I gG (H+L) £t#2 
m 1 *4tf, 3 LW^SASTM-StL-O 2 4&ffi<0 
gtff£2lEtfr ofc^ 0. 5mol/L<DNa2 COs 

2. OmgO±l2«3ttt-ft-g-«J (j) SrADx, «#TiC 
12 5m LODMF/SrAD^.fc. «MWil#L.fc 

0 m LODMFSrflnx. Stfmi&T? 1 HSffiHt i0 



2<J 

*0. lMWNaHCOi -0. 25g(ONaNi g$4 
Llw#L-T. 4tT? 2 4 ■»W»3*t)f * 2[§tfTofc 0 

[0 0 5 5] a3te3MEg?8M?£g?3Wfc»fe £ 
Okft&m'Vm'iZX&tt. JbEafcttflS-fi* (b) fcJB^ 

1^1 2] 



a s ft & m 


X ex (no) 


A at (run) 


S*i&«(10 3 ca- 1 B r , > 




339 


610 


12.16 


i ' 


340 


610 


150 



[00561 cxfrpffrA (IU)ffrFO«BlBSA» 20&BSA (j) ■ -Eu'^BSI^^ h/HAJ&Oiii 



T r i s -HC 1 4" 



Xei.m8i = 3 2 6 n. m 

h...i, = 611. 6 nm (^ffig==#t(9 nm) 

lei.mai = 3 2 4nm 

l.«.»«» = 6 11. 6am («g=»9nm) 
in. ran - 3 2 4 nrn 

lem. ma, = 6 1 1. 6 n m ( 2 Nt«= #6 9 n m) 
Xe 1. m« 1 = 3 3 4 n m 

Lra.»,i = 613. 4 nm 0M£«=*$J 9 nm) 



t o p o - S D S 
-NaHCOj * ; 

0Xl0- s mol/L^)topo-0. 05%OSDS-0. 1 
mo l/LONaHCOa SfflO 
[0057] BSA (j) n -Eu»*i^O»3fc»«fc: ★HIS:* 1 3 fc*-*". 



& « m 


0.1«ol/L 
Tris-HCl 


0.1»ol/L 




l.OxiO'W/L 
topo-0.052 SDS 
O.lmol/t NaHC0 3 


pH 


7.2 


7.8 


8.5 


9.1 


9.9 


9.3 


9.0 


8.4 




75 


89 


97 


100 


100 


44 


16 


321 


« * * * 


261 jus 






395 *rs 



* ilex- 3 3 7 nm 

: BSA(j)»-Eu»*. [BSta)«il-l-8xlO- a ml/L, IEu»'M.0x10-*bo1/1 

[0 0 5 8] ^ffiB.S A»»0»»IW jMggftiBg EuC 13 *8E«:fllV\ BSA (*3titfl2«*) ss-E 

ff)HtBSA (j) Jitt 1. 0Xl0- ! mol/ u !t C^JSM (2. 8X10"" mo l/D 4:11 

LOtopo-0. 0 5%OSDS-0. lmol/L bfc„ #WKICM:, E u ) + 0>»JESr 1 . OxiO-'mo 

CNaHCOi mm. Xtfl. 0xi0- s mol/L<O 50 1/L»-B*U BSA (S^ttfl:**) 3sO@«5r^ 



— 14 — 



(15) 



!|$BflJp 9-241233 
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S;4'D©!)i/H^Sl (3 0 0^ l/***') . WIS 

ItBktoWWttmi&Blk (.1) t Lfc. JWKt 

!7VK (Io ) ibfc, *«H«r5K»fc» U~ 
Io ) fflSr^AoJ-Hrv;* • ZV^h (fluores 
cence c o u n t ) t LT<£J3 Ufc. ***BB 6 

14, 1 . 3 x 1 0" 12 t?fcofc. 
[0 0 5 9] ^M5Mijft*«JE3l6« ( TC y b e r F 
1 u o r 6 1 5 J ) fcJB^T. *3W!©aH«WII (« 

«BSA-Eu»0 t'&Xm (LKB'^fA, 

UTBCPDA*fflVVfc*^«««*»* s F' 
[*1 4] 



2S 







B C P D A 


5.0x10" 11 

i.o*io- a 


j 


1.3X10" 12 



J0 



[0 0 6 0] 

Stint. ttW^^^^K^ittastt-frrsci^tBr 



20 



56) 



SIS) , (7tx»«*T/b*^«) 

£ 0 a36*3t<0»$tt, LKB^fAe*5lt58«ft 
3g<£>iK) 1 0ffiW±"efe 9 , 5?#T ^ ySSSISlO^ 1 

[0 0 6 1] LKB^^O^l-Tk^*^ 

taws* aiaaij^v^ixt'HriB-cfcSo *3& 

moflWKXtt* ft«**MTefc!K «JH«#3»*TtB* 
[BI(OlB*ftB8S] 

[urn »3tffi^-fr*»o^o*— xa«r*-f^*»» 

[HI 2] ^*ttik^co^o»-xa^^i-^^ 

[13 3] SgR^v^^Kco^ftKBI^fc*- 

[14] *Wi*'>JiLflir^5^ (b) n»«(0«« 

(M) (0»»Sr, iKWfC^^u-feV^ • #£>-h<Z>*t 

[His] «tt^^^jk?fT/w^^: ^ (e) 4?*?£*3J:tf 
(f) 4o»«(7)IS (M) 0» 

(M) (OWftft, REtt^^/u^-i^fe^^ • *^>^ 



[mi ] 



[12 2 L 



WbOCHJ 
Ar-C-CBafChFtD.tCOOet - 

(I dry EliO 

0 



to-Ur-C-CB-C-CflFin„J " 

0 0 

| 10-1SK UrSO. 

Ar-C fflt C-CnPifUi 
II II 
0 0 



Ar-C CH» C-Cn Fm.j+ClSOaH CIS0,-Ar-C CBj C-CnPtn., 

11 II 4-10hr n II 

0 0 0 0 



0-lOX 

Ar-C Cfla C-Cn Pgn C Cfl. C Ar+CISQjH ■ 
tl II II I 4-lOhr 

0 0 0 0 



DbOCHi] 

2ftr C-CH^tOOCCnPtnOOQBt Ha. tAr-C-Oj-C-ChPrii-C CS C flr] 

U dry ewO I;' ;l I: : I 

0 0 0 0 0 



CISOx-Ar-C CBi C GnPm C CBt C Ar-SOiCl 

d ii a a 

0 0 0 0 



1H5H 
H*S0« 



ftrCdi C-Cn P 3 n-C COt C Ar 

II li » 

0 0 0 



[123] 



wf^Jff-SB-S0i-B 



-15- 



(16) 



4#§f3¥9- 2 4 1 2 3 3 



l\M4] 



[@5] 




•13 



-12 -I I -IO -9 -B 
Log[BSA(b) z1 ] 



y=12-733H-0.97x 
R=0.991 



[me] 




-14 -13 



-12 -II -10 -9 

Log[BSA(^^^) n ] 



• BSA(e)« T 
■ BSA(f )*o 

(e) y=14. 234+0. 98x R=1-0 

(f) y=14, 582+1-01* R=1-0 



A. 



-14 -13 -12 -II -IO -9 
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